Abstract
Introduction
Two of the most popular usability tests are the concurrent think-aloud method and constructive interaction. In both tests, participants evaluate a particular object by verbalizing their thoughts while working with the product, usually guided by a set of fixed tasks. The difference between the two methods is that the concurrent think-aloud method involves only one participant per test session, while constructive interaction involves two participants, who perform their tasks as a team [1] .
Previous studies have demonstrated that this difference in number of participants per test session does not necessarily affect the outcome of the two tests with respect to task performance and/or number and types of problems detected [2, 3] . These results seem to favor the use of the concurrent think-aloud method (CTA), as a constructive interaction test (CI) would cost more money (to hire the second participant) to deliver the same results.
Yet the CTA method has some drawbacks of its own. One of these drawbacks concerns the ecological validity of the method. In order to reveal the problems that a user would experience with a product in everyday life, it is vital for a think-aloud study to be conducted in as natural a setting as possible. Nevertheless, CTA tests often take place in test labs, which, while typically cleverly designed, often fail to resemble a natural, everyday environment. Combined with the presence of recording equipment and a test monitor in the test lab, participants in a CTA test are not likely to feel very much at home.
Needless to say, these unnatural conditions also apply to participants in a constructive interaction test. It could be argued, however, that CTA participants are more affected by the presence of the test monitor than CI participants, as they find themselves in a less natural communicative situation. This situation can be ascribed to the standard behavior of test monitors during a concurrent think-aloud test. Very often, the test monitor features in a think-aloud session as a passive, silent witness, who the participant is instructed to ignore completely while performing his tasks and verbalizing his thoughts.
That this standard behavior of the test monitor creates a highly unnatural communicative situation is pointed out by, among others, Boren and Ramey [4] . They discuss one of Bakhtin's seminal works [5] In a constructive interaction test, the communicative situation is inherently different from that of a CTA test, as it involves three instead of two people: the test monitor and the two participants working together as a team. Several studies have claimed that the presence of these three people allows for a more natural communicative situation: the participants find an active listener in their team mate, which makes it easier for them to forget about the passive listener that is the test monitor [6, 7] .
If the above claims are true, then much can be said for preferring the CI test, and not the CTA test, as a method of evaluation. So far, however, none of the claims have been supported by any linguistic evidence of the degree of (un)naturalness in the respective methods. In this paper, we will make a first attempt at addressing this lack of evidence by linguistically analyzing five transcripts from each usability method. Given the limited space available, we will not discuss the entire transcripts, but focus on verbal signposts of participant awareness of the test monitor. These will be illustrated with relevant examples from the transcripts.
Case study
The transcripts that we analyzed come from two different studies. The first, from which we randomly selected the five CTA transcripts, involved 40 participants: 20 in a concurrent thinkaloud condition and 20 in a retrospective thinkaloud condition (RTA). [8] The second study, which provided our random selection of CI transcripts, involved 80 participants: 20 CTA and 20 RTA participants, as well as 20 CI teams. [3] Both tests involved similar test objects (online library catalogues) and an identical experimental procedure. All participants received the same instructions at the start of their test session. These instructions, which were read from paper so as to ensure consistency, were 'standard' instructions (see the introduction above): they explicitly told the participants to ignore the test monitor who was present during the session. In addition, the CTA participants were instructed to verbalize their own thoughts during the task performance, while the CI participants were instructed to work and converse together like a normal team. To ensure that the CTA participants would indeed verbalize their own thoughts and that the CI participants would converse as naturally as possible, we made no attempt to guide the participants' verbalizations: we did, for instance, not instruct the participants to explain their choices during their task performance nor did we tell them that they should refrain from describing what they were doing during their task performance.
Analysis of the CTA Transcripts
Let us first consider the five transcripts from the CTA study. Analysis of these transcripts with respect to participant awareness of the test monitor revealed two important observations. To begin with, the vast majority of verbalizations in the transcripts consisted of descriptions of actions, such as "I'm clicking on search", "I enter only his surname", etc. (Participant 2, task 2).
This observation is interesting, as the CTA participants were instructed to verbalize their thoughts, not to describe what they were doing. Their behavior would be logical if the participants were indeed thinking about and thus verbalizing their actions. However, as Ericsson and Simon argue [9] , actions are typically too automatic to be registered and consequently verbalized as thoughts. This means that the participants must have made a conscious decision to utter them.
One likely explanation for this decision is that the participants felt that they should somehow fill in the gaps that occurred in the absence of thoughts to express. Alternatively, the participants could have felt that it was in the interest of the evaluation to describe their every step. In any case, the CTA . participants' behavior suggests that they were certainly aware of the presence of the test monitor: after all, if they did not acknowledge her as a listener to their verbalizations, they would not have searched for ways to avoid (awkward) silences in their verbalizations or offered complete step-bystep descriptions of their task performance.
The second observation that can be made about the transcripts is that participants were not only aware of the test monitor as listener but also as evaluator of their performance. Even though the test monitor had ensured them at the beginning of the test that it was the catalogue and not they that would be evaluated, the participants showed clear signs of feeling tested.
There are several instances in the transcripts which reveal that the participants were eager to perform as best as they could, i.e., in accordance with the proper procedure that they felt they should find and follow. Figure 1 is that the participants were clearly insecure about their performance. It seems as if they were almost apologizing to the test monitor for their actions and the possibly unsuccessful result thereof. This apologetic behavior was not uncommon in the five transcripts, and it was often accompanied by the kind of verbalizations illustrated in Figure 2 Figure 2 show that the participants felt that it was up to them to perform their tasks correctly. Rather than pointing out problems with the online catalogue, they blamed themselves for not finding the right results or hitting the correct button. It could be argued that this behavior has no substantial effect on the validity of the CTA method, since the test monitor will know that something is wrong with the site as soon as participants start doubting their skills. However, in blaming incorrect task performances on themselves rather than on the test object, the participants' verbalizations are likely to contain only few linguistic signals pointing to flaws in the catalogue. This can make it quite difficult for test monitors or designers to detect the source of a particular problem, especially when they are testing an object with few visual cues, like a site consisting primarily of plain text.
What is also illustrated by the examples in

The verbalizations in
In sum, this short analysis of the CTA transcripts suggests that the participants in the CTA test were very aware of the test monitor, both as a listener and as an evaluator of their actions. The fact that they were nevertheless supposed to ignore her did create an unnatural communicative situation for them.
Analysis of the CI Transcripts
Let us now briefly discuss the five transcripts from the constructive interaction test. Our analysis of these transcripts showed that they differed from the CTA transcripts in two respects. First, unlike the CTA participants, the CI participants hardly described any of their actions. As they were working together side by side, they obviously had no reason to describe their actions to their partner. It seems that their working together made them oblivious to the test monitor, in the sense that they did not regard her as a listener who should be kept informed of what was going on at all times.
A second difference between the CTA participants and CI participants is that the latter behaved less insecurely. Figure 3 shows two examples of conversation between team members who blame the site, and not themselves for any unsuccessful actions. Their more confident behavior may be explained by the fact that they worked in a team: they were never alone in not being able to perform a particular action, which gave them more reason to believe that the fault lay not with them, but with the site. For all the difference between CTA and CI participants, the CI participants did resemble the CTA participants in one respect: they too acknowledged the test monitor as an evaluator of their actions. Figure 4 shows two examples of teams who felt that they should follow a proper procedure and arrive at the correct result. Figure 4 . CI teams acknowledging that they should follow a proper procedure and arrive at a correct result.
Apparently, the CI participants in the five transcripts were not unaware of the test monitor, even though they benefited from a more natural communicative situation than the CTA participants. What this finding means for the validity of the usability test will be discussed in the conclusion below.
Conclusion
As this brief analysis has shown, the presence of the test monitor has most notably affected the CTA participants but has also had its impact on the CI participants. These findings may have consequences for the validity of both methods. For the CTA method, the fact that participants in this test verbalized their actions, and hence not their real thoughts, to keep the test monitor informed of what was happening could lead to the conclusion that they were not contributing towards the detection of real-life user problems, thereby defeating the purpose of the usability evaluation.
Fortunately, however, the success of a think-aloud test does not so much depend on the truthfulness of the participants' expression of their thoughts, as is the case in many psychological experiments, but on the usefulness of these thoughts in detecting user problems. The participants in the CTA test may not have been expressing their actual thoughts while verbalizing their actions, but in verbalizing these actions, they still aided in the detection of user problems.
A more serious threat to the validity of both the CTA method and the CI method is the fact that the participants acknowledged the test monitor as an evaluator of their actions. Their wish to follow a proper procedure made it unlikely that they acted and thought as they would in a real-life situation, which could have caused them to detect different numbers and/or kinds of problems than if they had been working with the test product in a natural environment.
What seems needed, then, is a way to convince the participants that it is really not them, but the test product that is being tested, and, where CTA participants are concerned, that they should not blame themselves for any mistakes or problems that occur during the test session. The instructions to this purpose at the beginning of the tests clearly had no effect, but they might gain more status in future when accompanied by an announcement that the test product really requires some serious testing, for instance because it is not yet up to standard. Knowing that they are working with a not yet perfect version of the test product may encourage the participants to perform a less competitive evaluation. Such non-competitive behavior would greatly enhance the status of the two methods as valid evaluation tools.
